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1. Introduction

Subject potential phi & is a function of the cylindrical coordinotes
R, 2 and relative to unit mass. If & were known, mony problems of stellar
astronomy could be solvede It will become known only when the density dis-
tribution of various galactic subsystems become known and & can be calculated
as & density distribution summed over &ll subsystems. This method is pre=
ferred to any schematic representetion of the Galaxy in the form of & com= N
pressed ellipsoid with & central nucleus (as many authors assume), or a disk %'*' “’i
with density falling off on both sides from the gelactic plane. Undoubtedly,
these calculations will pe carried out in the future and & (R, 2z) will
expressed in an anslyticael, graphical or tabular form.

Even now, however, one can make some conolusions and computations pro-
ceeding from other considerations. As yet, unfortunately, one has to limit
oneself to finding the approximste expression of & for merely the galactic
plane @ (R, 0), &nd to allowing in an entirely approximate way for the

influence of the g=coordinate, namely the distance from the galactic plane.
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2. The Constants Cl, 02, 03 for a Plenar Subsystem of Long=Periodic Cepheids.
The velocity of the center of gravity of variocus subsystem in thelr

galactic rotation is \ ‘
Va:= C_;R/(CH'\’ C"_-R’-) 1‘
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where the o's differ for different subsystems, and R is the distence from [1
the Gslaxy's axis of symmetry. The author's observations show that this %
v formula holds well for 1ange=periodioc cepheids, thet is for very flat sub= 3
T ' systems end for globular stellar clusters (1.0, for typical spheftcal sub= %
systems). 11
By employing the values R° . (7.2 0.2) kiloparsecs (L., the Sun's 11‘
distance from the galactio center) and V. = (233 9) km/sec (1.8, the Sun's '
velocity), the author obtained improved values for the o'st
¢y " 0.0032 seoz/an
c, " 0,000066 secz/!«'.lt;“,-lr;:a2
¢ = 0,246 sec/kmekps
3. The Constants K1 and K2 for the Circular Veloclity
The constants in Ve‘ . kln/(l - kzﬁa) are found to bet "
k, = (72 == 7) km/secekps :
k, = (0.0237 2 0,0030) kpe~2 5
)
e Analytical Fxpression for the Calactic Potential in the Galactic Flane 1
) The circular velocity is connected with potential thust :
. vg‘ = — 'R-a-a% ]
4 | tence we find & = f:ﬁf;’i by substituting Va‘= TE"E—:E‘I‘_' and integra- %
ting, assuming of course & = 0 at infinity. /!
Obviously 5%1: s the value of the potential &b the Galaxy's center, ,‘
which is easily found now to be: ]

%
o =KL = (11.0-4-‘-2.6)-1031‘ en?/sec?
e 2K

or better = (11.0 i'l.S)-fl.Ol‘h om2/5902 (4f we use certain refinemente in ;
the caloulations).
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1
Therefore & = ——2‘—"1 euz/noca.
|=+- %R
4nus in the neighborhoad of our Sun, we havo & = h.93-10;u" on?/sec?,
Now we can determine the parabolic veloocity or veluelty of escape for
various parts of the galactic planes 5

Voo " VT E

Thus at the Galaxy's center, it equals L69 km/sec; near the Sun, it is

31} km/secj and at the 14mits of the Calaxy (i.e. R = 13 kpe) n,elo ¥m/se0.
[Note: A table of numerical values of &, da/dR, d G/dR s Vg, 0 Voo Voo g
voo/voﬁ s given versus R/

5, The First Terms in the Series Expansion of Potential in the Galactic Flane

Obviously, we huve the expansiont .

p=2&,+ (R—R,) (%;%)o +3 <F~’—Rﬂz(§'§‘)o+

Hence we obtain:
2 = 1,93 = 0,755 (R=R, ) + 0,063 (R=R, ) , in units of 10 cmz/uc , by ueing
V25° --R%% , its further derivatives, and our knowledge of the partial

derivative at R = Rpe

6. Stability of Circular Orbits,
From numerical velues the critical expression for stability turns cut

to be negative, in the neighborhood of the Sun, thus:

- 30 - ;

(Si) += ('S'ﬁ) = — (198 =.36)" | sec~®,

|

In fact, it is always negative! ‘
we 328 _ ek

SRt RIR — (14KRD®

Hence the orbits are stable.

Py
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7, The Calactic Orbits of Stars

This is to be made a separate study.

B, Velooity of Escape in the Jalaxy
[Note: The table menticned in 4 is given here./

9. Caloulation of the Influence of Z upon Potential.

Obviocusly,
HR,8) = 2Ros0) + (ReR)GE) +#(27), 1
we get I(R,z) = I(R,0) + 1/2 G;gi) -22, because (“z ) = 0 from the Galaxy's
symmetry relative to the galactic plane and becausa R # Ry and (R-R, )% 0.

It is found [In Section 27 that (r ‘) = ~2,50010"30 uo'2 in the
neighborhood of the sun, Thus we have, in units of 101“ cma/eee , near the
sun:

I(R,2) = I(R,0) - 0.11922.
[ﬁote: For 10 stars, the values of R, 2z, V, V (velocity of escape)

are given; for these stars z dnes not exceed 2 kpa;?
10, Numerical Value of (-é:é' )
. e az_; z =0

[ﬁote: Tn this section, the numericel value of subject second derivative,
employed in 9, is found from Poisson's equation of potential in cylindrical
coordinates,./

11, Certain Considerations Concerning the Origin of Various Subsystems.

According to Ambartsumyan, planar subsystems originated at the outskirts
of the Galaxy not far from the galactic plane, as shown by his investigations 4
on stellar associations. Also, all elements making up planar and inter=
mediate subsystems originated in stellar associations. The problem of the
origin of the elements composing spherical subsystems has still not been
solved,

oL -
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el
From (g;i). .o we can find the period of cscillation P perpendicular

to the galactic plane, since:

velooito,

i Peonfi, W e -L€—¢) Land 72, wn wt g Dere omeda 15 by
1,.'!

,,:—B

; For the maximum value of s, namely s,, it is expedient to take the mean

i at s st

value of 2 given by the guantity ,5 from the foll~wing density formula:
. . @/
D@E)= L, e /3

Hence io . 3 W, namely Lhe average velocity, Hence We can make the following

table for the average velocity:

e e
R

R | W sec™! P yrs Planar sut., | Intermediate | Spherical

1 subsystem subsysten Subsystem .
o (B=50ps) | (=100 pu) | (B= 200 ps) .
|
i

0 | 2582025 7,105 46 kon/sec | 368 kn/sec | 1836 kn/sec |
R, | 1.58 126 2. km/sec | 19 kn/sec |57 km/sec |

0 s S o " n o

12. The Loweat Possible Limit of the Density of the Galactic Center,

From the formula

— -

(2'T= oA S ”JP R
ot 5:j: e

Wy
| &

LAt N2

)
(derived in Section 9, from Poisson's e T AGEI moe e )
) quation .-» ROk ozt , )

and from the fact that this second derivative is necessarily negative, we find:
A 9

R o . 23 3. = He

Prin s 1,30010%7 gram/em” == 204, o

From other considerations we had 1.07'10-21 gram/cmB, which is 80 times

greater,

For D, = 100 D, = 3.h-10"55 cm3, the mean mass of the objects at the
Qalaxy's center turns out to be p/'Dc = 1,5 times the sun's maas.

~-END =~
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